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OEPA~ TMENT OF THE ARMY
PHILS~DELPI4lA DISTRICT. CORPS OF ENOINELRS

CUSTOM HOUSE—2 0 a CHESTNUT STREETS
PHILAD ELPHIA, PENNSYLVANIA 19106

~ RE~~LV J’U(~ TO

NAPEN-D

12 APR 197i

Honorabl e Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed I. the Phase I Inspection Report for Lake Musconetcong Dam in
Morris County, New Jersey which has been prepared under authorization of
the Dam Inspection Act Public Law 92—367. A brief assessment of
the dam ’s condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational perfor manc e, Lake Musconetcong Dam , a high hazard potential
structure, is Judged to be in fair overall condition. However, the
spillway I. considered inadequate since 72 percent of the Probable
Maxiart Flood (PM?) would overtop the dam. To Insure adequacy of
the structure, the following actions, as a mlnlaum, are reccamended :

a. The spiliwey’ s adequac y should be dete rmined by a qualified
professional consultant engaged by the owner using more sophisticated
methods , pro cedure s and studies within six months from the date of
approval of this report . Any ramed ial measures necessary to insur e
the adequacy of the spiliway and to pr event overtoppin g should be initiated
within calendar year 1980. In the inte r irn , a detailed emergency operati*~n
plan and warning system should be promptly developed . Also , during
periods of unu sually heavy precipitation , around—the—cloc k surveillance
should be provided .

b. Within six months from the date of approval of this report ,
engineering studies and analysis should be performed to determine the dams
foundation conditions and structural stability. Any remedial measures
found necessary should be initiated within calendar year 1980.

j j  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _  
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MAPEN-Dr - Honorable Brendan T. Byrne

c. Within six months of the date of approva l of this report , the
following remedial actions should be completed:

(1) Trashracks should be installed at the gatehouse intake . A means
of hoisting the trashrack into and out of its channels should also be
provided.

(2) The crack in the joint of the downstream face of the spilivay should
be repaired.

(3) Inspection and repair , if necessary, of the concrete of the spiliway
discharge channel at the upstream toe of the dam should be performed when
no wat er is f lowing over the spillway.

(4) Spalled and eroded area s on the downstream face of the spillway,
the sidewall., the discharge outlet structure, and the upstream end of the
culvert under Route 206 should be repaired .

(3) An evaluat ion should be made of the ability of the iron picket
fence , along Route 206 , to stop a fast moving heavy vehicle from accidently
falling into the spiliway dischar ge channel.

(6) Within twelve months , from the date of approval of this report ,
the depression in the concrete sidewalk along Route 206 should be investigated
and repaired .

A copy of th. repor t is being furnished to Mr • Dir k C • Hofman , Bee
Jersey Department of !nviro emental Protec t ion , the designated State
Office contac t for this program. Within five days of the date of this
letter , a copy will also be seat to Congressman James 3. Courter of j
the Thirteent h District . Under the provisions of the Freedom of
Imfor tion Act , the inspect ion rep ort will be subject to release
by thi . off ice, upon request , f ive days after the date of this
letter.

Additional copies of this report y be obtained from the Rational L
T.choical Information Services (NTIS) , Springfie ld , VirgInia 22161
at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the repor t available .
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NAPEN-D
BreDdan T. Byrne

An important aspect of the Dam Safety Program will be the implementation
of the recoamendations made as a resu lt of the inspection . We accordingly
request that vs be advised of proposed actions taken by the Stat e to
impl..snt our recoemendations.

Sincerely,

9~ 
‘

~
- 
~~~~1 m d  JAMES C. TON

As stated Colonel , Corps of Engineers
~ District Engineer

Copies furnished:
Dick C. flofain , P•E., Deputy Director
Division of Water Resources
N. 3. D.pt. of Enviroomental Protection
P. 0. lox CN029
Trenton , NJ 08625

Joho O’Dowd , Acting Chief
~ ireau of Flood Plain Management
Division of Water Resources
N. 3. Dept. of Enviroomental Protection
P. 0. Box CN029
Treaton, NJ 08625
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LAKE MUSCONETCONG DAM (NJOO3 281

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITION S 
—~~~~

This dam vas inspected on 7 and 14 December 1978 by Langan Engineering
Assoc iates , Inc . under contract  to the State of New Jersey . The state ,
under agreement with the U.S. Army Engineer District , Philadelphia ,
had this inspection performed in accordance with the National Dam Inspection
Act , Public Law 92—367.

Lake Musconetcong Dam , a high hazard potentia l structure , is judged to
be in fair overall condition. However , the spiliway is considered
inadequate since 72 percent of the Probable Maximum Flood (PMF) would
overtop the dam . To insure adequacy of the s t ruc ture , the following
actions, as a minimum , are recommended :

a. The spiliway ’s adequacy should he determined by a qual i f ied
professional consultant engaged by the  owner using more sophisticated
methods, procedures and studies within six months from the date of
approval of this report. Any remed ial measures necessary to insure
the adequacy of the spiliway and to prevent overtopping should be initia ted
within calendar year 1930. Ia the  I n t e r i m , a d e t a i l e d  emergency operation
plan  and wa rning sy s tem should he prompt I v  deve loped . Also , du r ing
period s of u n u s u a l l y  heavy prec i p i t a t i o n , a r o u n d — t h e - c l o c k  surve i l lance
should be provided .

b. Within six months from the date of approva l of this report .
engineering studies and analysis should be performed to determine the dams
foundation conditions and s t ruc tura l s t a b i l i t y .  Any remed ial measures
found necessary should be initia ted w i t h in  calendar year 1980.

c. Within six months of the date  of approva l of th is  report , the
following remed ial actions should be completed :

(1) Trashracks should be installed at the gatehouse intake . A means
of hoisting the trashrac k into and out of its channels should also be
provided .

( 2) The crac k in the j o i n t  of the downstream face of the spillwa y should
be repaired .

(3) Inspection and repair , if necessary, of the concrete of the spillway
discharge channel at the upstrea m toe of the dam should be performed when
no water is flowing over the splllway.

— _ —~ L~ i- ’ ~~-
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(4) Spalled and eroded areas on the do~mstream face of the spilivay,
the sidewall., the discharge outlet structure , and the upstream end of the

~ulvert under Route 206 should be repaired . I - -

(5) An evaluat ion should be made of the ability of the iron picket
fence, along Route 206, to stop a fast moving heavy vehicle from accidently
falling into the spiliway discharge channel.

(6) Within twelve months , frost the date of approv a l of thi , report ,
th. depression in the concr ete sidewalk along Route 206 should be investigated
and repaired.

APPR~~~~~~~~~~(’7~~~~~~~~~~ ~~~~~~~~~~~~~~

~ 
Colonel , Corps of Engineers

fr. Distric t Engineer

DATE :_ ,‘~‘ / 5 27

IT .
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

• 1
NAME OF DAM: LAKE MUSCONETCONG DAM

ID NUMBER: FED ID No N J00328

STATE LOCATED: NEW 3ERSEY

COUNTY LOCATED: MORRIS

STREAM: MUSCONETCONG RIVER

RIVER BASIN: DELAWARE

DATE OF INSPECTION: DECEMBER 1978

ASSESSMENT OF GENERAL CONDITIONS

Lake Musconetcong is 52 years old and in fair overall condition. There is
spalling, deterioration, and cracking of concrete at different locations on the
dam, spiliway, and outlet works that should be repaired.

The spillway capacity as determined by CE Screening criteria is
inadequate. We estimate the dam can adequately pass 71% of the PMF. We
recommend trashracks be installed at the gatehouse intake. A means of
hoisting the trashrack into and out of its channels should also be provided. This
should be done soon. The crack in the joint of the downstream face of the
spiliway should be repaired. This should be done soon. An inspection of the
concrete of the spiliway discharge channel at the upstream toe of the dam 

• 

- -

should be performed when no water is flowin g over the spillway. This should be
done soon. The engineering properties of the dam foundation material should be
investigated by means of borings and tests, and stability analysis made using
present day methods to confirm our assumptions concerning the structural
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stability of the dam and appurtenances under different stress conditions. This
should be done soon. Spalled and eroded areas on the downstream face of the
spiliway, the sidewalls, the discharge outlet structure, and the upstream end of
the culvert under Route 206 should be repaired. This should be done in the near
future. The iron picket fence along Route 206 should be cleaned and painted
and an evaluation made of its ability to stop a fast moving heavy vehicle from
accidentaly falling into the spillway discharge channel. This should be done in
the near future. Ihe depression of the concrete sidewalk along Route 206
should be investigated and repaired. This should be done in the future.

The spillway capacity as determined by CE Screening criteria is
inadequate. The actual capacity of the spiliway and the SDF should be
determined using more precise and sophisticated methods and procedures. The
need for and type of mitigating measures should be determined. Around the
clock surveillance during periods of unusually heavy precipitation should be
provided, and a warning system established. This should be done in the near J
future.

Dennis 3. L~~~y, P.E.

I
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: LAKE MUSCONETCONG DAM

ID NUMBER: FED ID No N300328

STATE LOCATED: NEW 3ERSEY

COUNTY LOCATED: MORRIS

STREAM: MUSCONETCONG RIV ER

RIVER BASIN: DELAWARE

DATE OF INSPECTION: DECEMBER 1978
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to identif y
expeoitiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. It is important to note that the
condition of a dam depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spiliway
Test flood is based on the estimated “Probable Maximum Flood” for the region
(greatest reasonably possible storm runoff), or fractions thereof. The test flood
provides a measure of relative spiliway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream damage
potential.

4
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SECTION 1 PRO3ECT INFORMATION

1.1 General

Authority to perform the Phase I Safety Inspection of Lake Musconetcong
Dam was received from the State of New 3ersey, Department of Environmental
Protection, Division of Water Resources by letter dated 20 November 1978.
This Authority was given pursuant to the National Dam Inspection Act, Public
Law 92-367 and by agreement between the State and the US Army Corps of
Engineers District, Philadelphia, Penn.

The purpose of the Phase I Investigation is to develop an assessment of the
general conditions with respect to safety of Lake Musconetcong Dam and
appurtenances based upon available data and visual inspection, and, determine
any need for emergency measures and conclude if additional studies,
investi gations and analyses are necessary and warranted. The assessment is
made using screening criteria established in Recommended Guidelines for
Safety Inspection of Dams prepared by the Department of Army, Office of the
Chief of Engineers. It is not the purpose of the inspection report to imply that
a dam meeting or failing to meet the screening criteria, is per se, certainly
adequate or inadequate.

1.2 Project Description

Lake Musconetcong Dam is - a 52 year old, 14-f t high, 237-ft long highway
embankment dam (Route 206) with a concrete upstream retaining wall and an
upstream over-fall type spiliway. The downstream slope of the dam on the west
side of Route 206 is about l~ Hor. to I Vert. or flatter. The concrete crest of
the spillway has been raised one foot by means of timber planks bolted to the
top. There is a longitudinal spillway channel parallel to and upstream of Route
206. The retaining wall forms the downstream side of the spillway channel.
There is a gatehouse with four 3-ft-wide by 5-ft-high sluice gates and a 36-in-
dia discharge pipe at the right abutment. The spiliway is a concrete weir 203 ft
long and discharge from the spillway channel is by way of a culvert under Route
206 into the Musconetcong River. The four sluice gates discharge directly into
the spiliway discharge channel and into the culvert. Discharge from the pipe
crosses Route 206 and into the Morris Canal.

The dam is located in the Borough of Netcong on the Musconetcong River
Morris County, N~W 3ersey. It is at the southwest end of Lake Musconetcong at
north latitude 40 54’ and west longitude 74° 42.3. A regional vicinity map is
given in Fig I and essential features of the dam and appurtenances are given in
Fig 2.

j c  -1-
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Lake Musconetcong Dam is classified as being “Intermediate” on the basis
of its maximum reservoir storage volume of 3370 ac-ft which is more than
1,000-acre feet, but less than 50,000-acre feet. It is classified as “Small” on the
basis of its total height of 14 ft, which is less than 40 feet. The overall size
classification is the larger of these two determinations, and accordingly the
dam is classified as “Intermediate” in size.

In the National Inventory of Dams, Lake Musconetcong Dam has been
classified as having “High Hazard Potential” on the basis that failure of the dam
would cause excessive property damage to residences downstream, and could
potentially cause more th~n a few deaths. Visual inspection of the downstream
area shows that breach of the dam would cause damage to residences and be
hazardous to people utilizing Route 206. Accordingly, it is proposed not to
change the Hazard Classification Potential.

The dam is owned by the State of New Jersey Department of
Environmental Protection, Div. of Parks and Forestry, P.O. Box 1420 Trenton,
N.i 08625.

The purpose of the dam is flood control and recreation. The dam was
designed by Corneleus C. Vermeule, Consulting and Direction Engineer for the
Morris Canal and Banking Company. It was constructed by the 3ohn W. Heller
Company in 1927. There is essentially no information available on the design
and construction history of the dam.

1.3 Pertinent Data

a. The drainage area is 30.3 sq mi

The area of the Lake is: 307 Acres

b. Discharge at Dam Site

Maximum known flood at dam site: October 1903; peak flow reported
to be 2331 cfs at Lake Hopatcong

Ungated spillway capacity at 3460 cfs (controlled by culvert
• maximum pool elevation: under roadway)

Total spillway capacity at 3460 cfs (controlled by culvert
maximum poo1 elevation: under roadway)

c. Elevation (ft above MSL)

• Top dam: Approx. El. 863.5 (low point at two ends)

-2- :
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Spiliway crest: El. 859.75

Stream bed at centerline of dam: Approx. El. 849.

Maximum tailwater: Approx. El. 851. at time of inspection

d. Reservoir

Length of maximum pool: Approx. 14,000 feet

Length of normal pool: Approx. 13,900 feet

e. Storage (acre-feet)

Top of dam: Approx. 3370 AF

Spiliway crest: Approx. 2200 AF

f. Reservoir Surface (acres)

Top Dam: Approx. 318 Acres

Spillway crest: 307 Acres

g. Dam

Type: Highway embankment with
U/S concrete face

Length: 237 feet

• Height: 14 feet

Top width: 63 Feet (roadway embankment width)

Zoning: None observed

Impervious Core None observed

Cutoff: None observed
I -

Grout curtain: None observed

h. Spiliway

Type: Over-fall

Length of weir: 203 feet

-3-
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Crest elevation: El. 859.75

U/S Channel: None observed

D/S Channel: Longitudinal Concrete channel

Regulating outlets Four 3 ft x 5 ft vertical lift sluice
- gates and a control valve on a pipe

leading from the right of the gatehouse.
Discharge is controlled from gatehouse
at right abutment.

SECTION 2 ENGINEERING DATA

2.1 Introduction

In 1931 consideration was given to raising the crest of the spillway by 2.0
ft. This led to the development of technical letters by the Engineer C.C.
Vermeule concerning the hydrologic aspects of Lake Musconetcong and the
spiliway. These letters are given in Appendix 1. The spillway was not raised as
originally proposed. However, the crest was raised 1 ft by means of timber
planks bolted to the crest of the existing concrete weir. These planks have been
maintained and wc.re in place at the time of our inspection.

No essential engineering information is available concerning the design
and construction of the dam. Consequently, an evaluation cannot be made.

Operation of the outlet works consists of maintaining a flow in the pipe
leading to the Morris Canal. This water is used by the Stan Hope Fire
Department for fire protection. During the winter a f low of water is
maintained over the spillway to prevent freezing at the spillway crest and the
left sluice gate is kept open slightly to prevent build up of ice and permit
measurement of water levels.

2.2 Regional Geology

Lake Musconetcong Dam is located in the New Jersey Highlands
physlographic province. The New 3ersey Highlands extend across the State in a
northeast/southwest direction from the border of New York to the Delaware • 

-

•

River and Includes the northwest portions of Hunterdon, Passaic, and Morri s
Counties and the southeastern parts of Warren and Sussex Counties. The
province Is part of the New England Physiographic Province and lies between
the Appalachian Ridge and Valley Province to the northwest and the Piedmont
Province to the southeast, See FIg 3.

- .
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The Highlands are characterized by rounded and fiat-topped
northeast/southwest ridges and mountains up to 1,400 ft high separated by
narrow valleys. The orientation of the valleys are usually, but not always
controlled by the underlying geologic structure.

Bedrock of the region is predominantly Precambrian gneisses, schists, and
matasediments. Some sedimentary strata, typically sandstones, shales and
con glomerat e have, been infolded and infaulted into the valley bottoms.

The regional geologic structure reflects the very old age of bedrock. A
number of regional faults cross the area in a northeast southwest direction,
including the Ramapo FAult; the more than 30 mile long fault/scarp forms the
eastern border of the province. Faults control many of the river valley
orientations. The relatively uniform slope of the mountain elevations, from
northwest to southeast, is a direct result of the faulting. The entire area is part
of the now dissected Schooley Peneplain.

The Pleistocene Age Wisconsin glacier covered all of the dam Site area.

The glacier stripped most of the existing overburden and weathered rock
and uncovered the numerous hard bedrock knobs and ridges seen throughout the
province. Most of the side-slopes in the area are covered with heavy boulder
tills (ground moraine), whereas glacial outwash and recent alluvium cover the
valleys.

SECTION 3 VISUAL INSPECTION

Approximately one inch of water was flowing over the spillway crest at
the time of our inspection which limited the extent of our observations.
However, based on those parts of the dam and appurtenances we could observe
it is our opinion the dam is in generally fair condition.

Several construction joints perpendicular to the axis of the spillway crest
appeared open. Wooden flashboards approximately one foot high are attached
to the spiliway crest. Water was not flowing uniformly over the flashboards.
The mid-portion of the spiliway had less head flowing over boards. • -

The gatehouse contains five Coffin gate valve operators. The valves are
well maintained and easily operated by one man. ~~~• - 

-

The left concrete spiliway sidewall has deteriorated upstream and the soil , -

has eroded to a depth of about 2 ft behind the sidewall.

( -5-
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Spillway discharge goes under Route 206 through a concrete culvert into

the Musconetcong River. To the right and parallel to the river is a portion of
the old Morris Canal that feeds into the river further downstream.

The downstream face of the spillway has small spalled areas and vertical
cracks at construction joints. Spelling and deterioration of the concrete has
occurred at the discharge outlets of the gatehouse.

Deterioration of the concrete has occurred at the entrance to the culvert
which cr osses beneath Route 206. A small amount of debris has collected in the
spillway discharge channel. The riprap at the left end of the spillway and the
right side of the gatehouse is missing. Erosion and deterioration of concrete has
occur red at the right downstream sidewall of the culvert under Route 206 and
erosion has occurred at the left downstream sidewall.

A section of the sidewalk above the dam has depressed about 2 inches.
The iron fence along Route 206 has rusted and appears to have at one time
stopped a vehicle from falling into the discharge channel.

The earth slopes surrounding the lake are relatively flat and no adverse
conditions were observed. Our Visual Inspection Check List is given in Appendix
2 and Photographs are given in Appendix 3.

SECTION 4 OPERATIONAL PROCEDURES

Operation and maintenance of the dam is the responsibility of the
N.1D.E.P. Division of Parks and Forestry. There are four 3 ft by 5 ft vertical
lift sluice gates and a control valve on a 36-in-dia pipe. The operator stands are
manufactured by Coffin of Boston. They are well maintained and in good
condition. They can be operated by one man. The 36-in-dia pipe provides a
constant flow of water to the Morris Canal which is used by the Stan Hope Fire
Department for f ire protection. The sluice gates are seldom opened except in
the winter when the left gate is maintained open slightly to prevent ice forming - -

and permits water level measurements.

SECTION 5 HYDRAULIC/HYDROLOGIC

No information is available concerning original design data for Lake
Musconetcong Dam. The results of studies made in 1931 subsequent to its
construction have been given in Appendix 1.
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The hydraulic/hydrologic evaluation is based on a Spillway Design Flood
(SDF) equal to the full Probable Maximum Flood (PMF) chosen in accordance
with the evaluation guideslines for dams classified as high hazard and
Intermediate in size. Hydrologic design data for this dam is not available. The
PMF has been determined by developing a synthetic hydrograph based on the
maximum probable precipitation of 22.4 inches (200 square mile - 24 hour).
Hydrologic computations are presented in Appendix 4. The PMF peak inflow
determined for the ~ubject watershed is 6140 cfs.

The capacity of the spillway is 3460 cfs which is less than SDF.

Flood routing for the PMF (with the gates closed) indicates the dam will
overtop by 1.8 ft. We estimate with gates closed the dam can adequately pass
71% of the PMF.

The downstream potential damage center is a well traveled highway
(Route 206) across the crest of the dam and nearby residential buildings, which
are located downstream of the dam. Based on our visual insp ection of the
immediately downstream topography and knowledge of the dam it is our opinion
that dam failure resulting from overtopping would cause excessive property
damage and could potentially cause more than a few deaths.

Drawdown of lake below spiliway crest has been evaluated considering the
four 3 ft x 5 ft sluice gates and the 36-in-dia discharge pipe function properly
and are utilized for this purpose. Our calculations indicate the lake level could
be lowered 5 ft in approximately I day and 9 ft in about 5 days.

SECTION 6 STRUCTURAL STABILITY

There is no available information concerning the dam foundation material.
However, it is our opinion based primarily upon our visual observations, and
evaluation of the type and conditions of the dam, that it is stable under static
loading and is likely to have conventional safety margins.

Lake Musconetcong Dam is located in Seismic Zone 1 of the Seismic Zone
Map of Contiguous States. In its present condition the degree of structural
stability is assumed to be adequate with respect to both static and seismic
loadings.

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Assessment

Lake Musconetcong is 52 years old and in fair overall condition. There is
spalling, deterioration, and cracking of concrete at different locations on the
dam, spillway and outlet works that should be repaired. The splllway capacity

g-- as determined by CE Screening criteria is inadequate. We estimate the dam can
adequately pass 71% of the PMF.

-7--
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7.2 Recommendations/Remedial Measures -

We recommend the following remedial measures:

1. Trashracks should be installed at the gatehouse intake. A means of
hoisting the trashrack into and out of its channels should also be provided.
This should be done soon.

2. The crack in 
- 

the joint of the downstream face of the spillway should be
repaired. This should be done soon.

3. An inspection of the concrete of the spillway discharge channel at the
upstream toe of the dam should be performed when no water is flowing
over the spillway. This should be done soon.

4. The engineering properties of the dam foundation material should be
investigated by means of borings and tests, and stability analysis made
using present day methods to confirm our assumptions concerning the
structural stability of the dam and appurtenances under different stress
conditions. This should be done soon.

5. Spelled and eroded areas on the downstream face of the spillway, the
sidewalls, the discharge outlet structure, and the upstream end of the
culvert under Route 206 should be repaired. This should be done in the
near future.

6. The iron picket fence along Route 206 should be cleaned and painted and
an evaluation made of its ability to stop a fast moving heavy vehicle from
accidently falling into the spillway discharge channel. This hould be done
in the near future.

7. The depression of the concrete sidewalk along Route 206 should be
investigated and repaired. This should be done in the future.

8. The spillway capacity as determined by CE Screening criteria is
inadequate. The actual capacity of the SDF and the spillway should be
determined using more precise and sophisticated methods and procedures.
The need for and type of mitigating measures should be determined.
Around the clock surveillance during periods of unusually heavy
precipitation should be provided, and a warning system established. This
should be done in the near future. it

_ _
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1 *~ il .- i ve you the coalitions marl in ietail t 3  l ollows:

a ~~~~~~ ~ .- 
~~~~~ ~~~~~~ ~~~~~~~~~~~~~~ t ’iOO

C

- ‘- “ - :‘:.e watt: e~ eva t4onu oelo’ tie ~.p1.~iwuj are , at
~..e eSte u. i.~~ dóO.J , at t L*  mi 331e çoInt 01 iplliwV ~6l.0?, 

‘

3.fli at th e  3auth end 862.8. -‘ The 1 ir st half al the s;iilw*.y
?3 .. t:.e ~atc r.o~.se ~s ~ra3tica1Ly a I ree  Ls~:.ar€., ~or tn~reason tiat tr.c & O ~~Ye elevtti.ons are not to st I~.lv.ter as

in tz.e suba.er~ed ;.eir for ~u1a, but are tak en sha re
t
~
.e v~~~~~t is very hign , it being I~ ;ossib.& . to ~et the..~.res :or .~t . . l - e u : t r .  Conse ;usntly :o: is fi rst ~~~~~ :t.

‘t - - 
~~

‘ t:.e ~o—e ::~~..ent is ~en at 3.4~6.v Th~~ i~ tro m ez~- e:i:en ta ,
.~~:. e~ ~ ~: ~.e “c?rej . ..z;ericents , g’s.e a, Z.3. ~ a. ;~ r er

r . r  ‘:. ~~ ~~-~ e~ r..ter ~: :.e .t ’.j ~A ve ua~ .t
.::.a;..e .3 ::~~ i...a :.~r ar:wre .~ weirs , se~ . r.3%ctiora,

-i ’ t ~~~~~~~~~~~~~~ 
- _

~~~.~ t4 ~~ • .. toy l;~L, ~~~e l~9. ~n tr.~a ;sper :.e
~ .TeS . er t a . r .  oo? r Lc t ior. s  : .~r t:. e he ad ~tl~.ed * , ani sits:

4 
~~~~~~~~~~~~~~~~~~~~~~~~~ 

t r .s  ~O - ’reO’L~~Or. i.~ ads , ~ .e ~~sc~ftr:e t J  oo~~titea es if In

~ ,e’ ::~~ i.?.
• 

~~~~~~~~~~ 
r

.ol oety..~ ure tr.e v’lues of H wd h, H ~etng
- ._t t i..~’i~o . t  •~~~ r var ,, ir..r .

ri ..72. t ~..L .e ;oi~ t , :. . 0.O? .~&t ~~~~~ :t . ac’.tr..
• j.~~~ ..

1 - - 5
- - a  ~~~~~ ~~~~~~~~ - .

1 
_ _

~t ——
- — _— --—-——— -
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: tr.~ . ~~i t~ :.l~ w ?‘~~‘~~~ ~~~ ~~~~~~~~~~~~

At out~s end h • 1.80.

-~ 
}‘ros the a b ove , the v a lue  of ~~, for 1 it. of spillwa y

~~~
, ~~ worta -~. out as 1 allows:

/• kidd ie of a~~~1way, ~ • 15.61 U,At 60.75 ft. 8 3uth of aldd.le, ~ • 14.26
Lt south end of spiliwap , ~ • 11.36 .-

}ros tie above we ob tain the followi n~ lis ata r geal
3e1t. r -J. se~i .i3nd 01 t.!~e spfllw *y.

}‘
~ r~ t :ali iron tate house :

• l~ .6l z l03..~ • 1,684 ,.f.s. ~

For ns~t ~uar ter or ~pillway :
• 14.93 x bO.~~ • 758 ~.f.s.

For tz~e 3out b quarter of spiliway :

F .
~ 

• 12.806 z bO. 7t • 650 o.f.s. /

~‘o~~l dl soh arge 2,992 3.1.5. ‘

?hls cor re~pond s to a co— el I lalen t at ’ 3.29. ‘j o wever ,
~~~t toes r.:t tad lato ‘io~ ou~ t tne ~aat t zei~~ atate i , tist h
~~ n o t  i~ en to st lXlw , t e r . ‘ifl d that wi~ue:tianabl y the hi~~
iC~. OOi y :eiow ftc ~~~~~~~~ ai.. in.~reaae it. For t~.ia reason
~ 3 n 3 . .e r  it :on3~ ?vat : v~ ta ... ~e 3..~3 t r.r ~~~~nout . H owever ,
~: t:.e i~~ ve 3.29 is ..se~ , ~i.e ~i~~:eren~ e in ~e~d Is trtfl.,~n~.

4 ‘okin.r u; rext the ; a3 t .a r.  you ra ~aed as to t~.e ~
~~~~~ r~~. £.the A0 ;%ta3r .~ , 1 d 4  -:or_ ..er ;:!sert d*y ~~~~~~~~~~‘z.ia wi... thorou~’~hly ~~r sed cut , as I p reviously s tat ed, . n
t~.e s ç . ~. iwa~ and gatos at ate Kopatoon~ se:e de~ igned . L.r ,

o’~r ~~~~ t r.ar~ , ~ eas~.r1cg 3 ft .  x ~ It. ,  sr..t with the
a.t r evel v t t h  tie r i~~ way, th e ~ea~ on t~ e :e~ ter of the
.:ltes a s.~. t. tith a :0—e 2 1 3  ien t oi C. cZ , th i s dives •

.i ~~~~ ~.:.s. :or etc h j ats , or ~~~ o.i.f.s. 2~ r 4:.~....r . ‘i t e s. ..e : y .~~~~:~~~~~~ ~3n~~~t L O U s  sen ~~~~ t o  :e wIth
~~~~~
. ~ ‘u t es .~;en ar.i :t. on t: .e 4p l~~way, .‘ivln~ a to tal

.us~~ arge a.i ;r ~t o - .si ,, s - f t t e d , of 1260 :.:.s., t:.e spt1 wsj
- ~. :t . ~~~~ p

‘r.e ,.ase ~~i taa s 2 , 44 ao~~ev ‘ t i e  total
1
‘I

~ 
_ _ _

— 
- 

- - -
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~~~~ :~ v~~-1 . ,~rit~t1o. ~~~~~~ ~~~~~~~~~ .,., ...
- 5;—

3a~~~~.nt 1fl3 a t..lir..r tie lake is ~~~~ s~ .ai.~es. Ce nod e sever al
.~~;utat ions b.t I ttir.k a 3 .ngle on. “I l l  show th e inpo .aibil—

ity ci tte nmii~ un :lcw ever reao:.Ine ~b ova 1Z60 c.i .a .  ~~..

~n:1o, is baze.& on t ie  Psqus.nnoak in Octo ber , 1903, and at
th at point it begs:. w i th  no disoter gs . After thirty—three
~aur s it’ rs aoh ed ó,000 ~.i. s. ~~L at t r.e srI of sixty—eU

.~urs it  t ad fai led to 1800 c.i.a. Consi der ing the retarding
ir.~luerg. of ‘.ts laxe , we ~~y ise th ese iI ~uNs and taking
:3n t 5)• per a eri t o~ t i e  a bove for Lak e Ho;a t e~~g, sI te h jives
tr . ir .r1~~w at t : e  erd of  tt~ rty-thre e aours of 24C0 0.1.1. ,
ar. 2 a: tie s~~ of sixt y—s ix hours of 720 o.!.s. At these
rates  tr.e total  v o lume of infl ow w ou.3.4 be as follows :

~~~~~~ 3 tou.-s 14t ,56O ,CCO c u .f t .
-‘ ‘ 

~ezt 33 t~ou ra l~~~3Zd~0(’0 
S

‘l3t01 f r o~ r.oura 421,dbd,000 ou.ft.

1 we iu -e tiat ~e .-stcJ wer ” op~~ at tne be~.nn I n,g
: t z.e :~~~~~ j , .& , .ni iz~ a uld Ce tue - -sr..i.tian producing a

we .ou. 3 :.a~ e :u :~~~~~ wi r.~ ~u :lcw .2u ra nj the fi rst thirty—
t . r’~e t.o uro ~ ti e ~~e or. ‘ :e . i..w * ,’ e1t~c ó iran ea .

~~~~~~~~~~~~~~~ :n. ..-ates 109,164 ,440 a u .X t .
:::e4 . , i  .at. ~ t r~ h~~ ~~~~~~~~...~~~,irç. ~~er ap~ 1~ w’ty 7,C0 ,C0

•ot.a l ~t -e r.srjs 169,371,180 oi ,ft.

;o :~ ;z.e ~~~~ ~.irt /—three ~our~ .~e ~~~~r .arge w,~_;,,j:~ r . ~~ w at t..e a ’i~e r t te ~~~~~~ t ne .-at es , b ut the lak e wou~ 1
~~~~~~ ..rtL e? .o t..~~ tie i~~~ z.a r. e c~ er tie spi.lwoy

-u ~.e to a uea.i ~ 1 :t . Th~ a l~ ~.~~;ase of t :.e
• ~... ‘. :~~~,.6 ..~~ to. .cvs:

- .  £r .arec rou.r. .ate s ~0I,1t.J.44~ s~...t..;t~~r~~ .n sic o ~~g~~s J,~ Cd, 4O
~~~~~~~~ ~~-cr a ç * : a wv  26,730,000 ‘

la?,191,9eC ci.lt .
1

• J.rz r.,~ t:.e s tj- .,.~ ...,.ri ‘ z.er. ore , the 1r.Ilou w ou l d
ae J~ 7,~~ 3,C’0 :u.~~t. •r.t t:.~ c’~l’fse t :~ 8,~ e3 ,lt0 ,u .f t .  ~~e

H
IF ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~1J 
-~~~~~~~
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L~.r. ~~~~~~ . rit:: -J~~w ~~~ 4t1. , lj .~1.

~if r .r eno e ~s uninportan t ra ve cot reconput ei it to za�e
t:.e balanoe exact .

For the above flood therefore, the nax inua 1a.os*rge
oo3urlcg at t r.e eeL of sizty-six hours would be :

?brough the gstes 918 o.f.s.
Over spilles, 34.2 o.I. s.

~otal l2oO a.I.s,

The only use ~sd e of the i~anal ~ata was In cosputing
ts.e volu~o 31 tt4 5 :loo4, c*l e ~.p  of the aseunt discharged

the ja tes plus a ver.j large a~aiax~a1stion in the ls&e
to tie tin e i t  was drawn iowa. The se osl c~a1ations r u ;

.cnstrate t~.at tn sr e tsd been ro h ood at Lak e Hopatcong
33 sever e as t rs one on t i e  Pequse~ ook , upon which we have
b ased the above eitI ~~~te. The ritiufall at Lake Hop atcori g Is
zt erially ,e3s t r.v 10r4 t~.e frs ;uannosk.

ie t.ars • p ø  ~~l1cw1r4i’ prt ser ?~~:t3 r. • t l  dernons trate
~~~~~ ..., c . ._ .1it~ 

,x a ~~~ .. sr~e .rom ~..ake
~~~~~~~~~~~~~~ re ao: .ir.. - •  ~ ~~~

•. or.l :eet  ;er ;. - .a re :fle , ,r 140
~~~~~~ ~t.

First ~.t ~s s~~~~ e tiat t ie g~ te s are :von , 115—
‘~~rgIn~ 9lo.~ sooo~~ :~et . it  mou.~ t .e :. :e reced~~:y u,at
i.v ~i cnar~e over the ~~~~~~~ j r.~ u~d re•ah 1~ Z]. seoond
:~~ t to ye t~~ a~ ove ~~zi.un . tc i ;i l .w ,, is 1CC l’t . 1on~and to reach thIs IisoL ar j e I’ L IS t e~~_a1 2.~~7 on the s;illw ay .
r.~ .. £ c~_ .d  e ~~re t:.a t :..e lake sioUd ~i.l up 2.d7 f t .  in t ra

i~xt y—s iz t o .r o, ~~~ :r.i a ~oul1 aosorb J05,416,~3CQ cu.ft.

~.e &tsotarge over the api llve.y luri’.g
— óô hr.. at 310.6 c.i.a. w~u11 • 1~3,~ 81,óCO ‘

ts Iisciar ge ttr ~~~’n tre € at ea for  tn.
ss~.e per. od woul d s.~~ur.t to 218,306,3a0 ‘

hi s could ~~ve a total 1~~r 6ó nra. 01 717,606,230 au. zt .  ‘

This is ,~~~~ oou rve a~s tnst r e wotu.~l inflow as
:~~ ;uted befor e 327,888 ,000 a u.ft .

~~~I4

~ ,
! I~ wI ll :e seen t o  hOve e er . ln;3~ 3l3l e f~.r th e laxe

,v • . - -.~ e to a i.e~~rt t g~at *ou..t • e C. a’ ft. -~ i.e .i;iLl— F

sw j .

1(1 

_ _ _ _ _
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~ozt let us a3~~ne that tr.e gat es re~a i r ~ed closed.
£her In oncer to reaoh a i~~cziarge of Zc.4~. se~ond Xee t ove r
Le spz lwsy we nust have a bci~ht above the 3;1l~~ ay ~i 3.87it., the la..e oetn ~ h u e d  up to a oorresponltng height. ~e
~noUd there fore ~ave for the ~izty—aix hour s the ~oi1owing:

3.cil ft. on the l ake 4l1 ,9 3 ,?9c~ ou .I t .
Di sunarge ove r ir I l lwa y , óo

~~~~~ 1270 seoond ft. J~’.l~7LZ,OO0; 
.

?]3 ,~ ob ,790 ~u. 1t.

15 aga in coru~ 2.ra~1y LQZ’C than douole the
actual ac~ unt or t his ru~-oi r based upon the Tequsnnoo k reao~d

Conoexnir.g the flacharg e at 3axtoc ~aile In l~ O3,
a aareiu.1 survey oh . onlitions the re as they were Defors
we rebuilt the din, snow s that tr.e water rose on the d~ n to
ed eva t io n 9b.~ . ThIs gave tie xollowi.’ij sp lilsay ~or .d. t i o ns.

L 111.2
I: • 4.4
Di~Ena.rge
L • 34.

• Z.0
i’isona rge 4.0.3

• 20.
K • 1.7
3isakarge _147.6

‘o tal SrIllw’a, Uia~n.’r~e ~~~~~~
.~n add it i on  the 4 ate ~~~ stred ~ It .  i 12... It., or~~.4 s., .lt . ci th an e :I eo t ~~ve ~.ea-~ of 4- it. i :ter a~io w tno e

Ion oac~~—~~a ter . :%ls gives a eate ~~I r.er.e of 176.2.

Total )i~~harge 4,~~~4.ó

~t this ti ~ the re was a stead y I~.so:.srge ti. : :u~.:. the
1ates ~t ~.t,ce rapet , o~,j ,Z ~~~ .ie5;ori :tet , ‘:.~aL 1ed~oteI r~~t e  ~oove , p L v e s  4303.â aeton.1 I t .  1~ s~~ i;~e :roz. :.e j OVC t
....o s~u a r e  .Ile g :~ :ttoh~er.t , wt.~ n. t ones ~o 1C1.1 ~~~~~ :ee t
;~~.

— 3 ;:.ir . Z.i~e.
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tr. ‘~ows r’~ ~. Crit:nlov • .—e ~tr.. .~~~~~ .

‘I

This is t’ IV Cf l  t o  sn ow th at wit reas 1 0  $etOr ~1 heet
‘-1 per square nile applies to t :e  Iree cstcri~sr.t , it d oes not

- apply to t:.e ~hole catchment inolu~ir4 La~~ ~opat: ong. You
-
- ~ i1l ooserv e that if 4 , 5~ 4.ã secoM leet  a: Jaxton lills Is
-: or rea d over tz.e whole 63 s~ u a e  miles of oat~n~.ect at tha t

- point, it omes to 71.; seuond :eet rer s;ua?e nile. As
pr evIo~.s1y stated , our ez;eriertoe at .3a.x’on I~~lla has
iea.on~itrated. :u~ 1y that I I  there kad ~~eo a .isonarge tz.ere

- at the rate oh’ 1~~ 3e~ or~ :‘-e t ;er s:u~ re nile , o r 6800
I se~ cnd I t . ,  it would nave torn out tz.e a~~t~ er.ts a: tne-

- i~~. sr4 the tann i :an~ below the lan, ~ .e o t :.e ~ of
water ti rou~n tne lO:i o~ er t:.S to; 01 tb.t 1~ ok , gates and
ts.v walls.

liopir€ tiat ~ nave ~~de ~~e accve 3lea? , ~

:i~i~: ~~~~~~

— / _
,

- / 
~ ~ • , , . - 
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V
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Looking downstream.
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Debris in spiliway. 7 December 1978
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Spalled and cracked COfl-” 7 December 1978
crete az2d t~utber riser on
crest Ct  spiliway .

• 
-

~~~~~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
F
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Discharge from gatehouse into 7 December 1978
• spiliway channel. Note( deteriorated concrete .
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Spalled concrete at upstream 7 December 1978
side of culvert under Route 206.
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Culvert under Route 206. 7 December 1978
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Looking upstream.
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Eros ion and spalled concrete 7 December 1978
• at right sidewall below culvert

under Route 206.
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Looking downstream .
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Left abutment area. 7 December 1978
Looking south. 
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APPENDIX 5 —

REFERENCES

LAKE MUSCONETCONG DAM

1. Memorandum to President & Board of Directors , Morris Canal
& Banking Co. , f rom C.C• Vermeule , dated 13 July 1925.

2. Report titled “Improvement of Lake Musconetcong, ” by
C.C. Vermuele , Morris Canal & Banking Co., dated
20 Dec . 1930.

3. Memorandum to Mr. A.L. Sherman , State Water Policy Commission ,
from H.T. Critchiow , dated 21 May 1931.

4. Letter to Mr. H.T.  Critchiow from C.C. Vermeule , dated 29
May 1931.

5. Letter to Mr. A.L. Sherman , from C.C. Vermeule , dated 29
May 1931. V

6. Memorandum to VMr C.C. Verineule from H.T . Critchiow , dated
2 June 1931.

7. Letter to Mr. H .T. Critchiow from C.C. Vermeule , dated
4 Jun e 1931.

8. Memorandum to Mr. A •L. Sherman from U~T. Critchlow , dated 
V

6 June 1931.

9. 
• 

Letter to Mr. C.C. Verineule from H.T. Critchiow , dated 9 June 
V

1931.

10. Letter to Mr. H.T. Critchiow f rom C.C. Vermeele , dated p .
11 J une 1931.

11. Report on Dam Application #186, by J.N . Brooks and H.T.
Critchiow, dated 3 July 1931.

12. Acknowledgement of Application for Permit for Construction
or Repair of Darn , to Dr. H.B . Kummel , Morris Canal &
Banking Company , dated 21 July 1931.

13. Permit to Morris Canal & Banking Company by State Water
Policy Commission , dated 29 July 1931.

14. Inspection Report by G.R. Shanklin , dated 8 Aug. 1932 .

15. Annual Report by M. Berkowitz , dated 5 June 1968.
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16. Chow, yen Te, Ph.D, Open Channel Hydraulics, McGraw-Hill
Book Company , 1959.

17. United States Dept . of Agriculture, Soil Conservation Service
SCS National Engineering Handbook Section 4 Hydrology
NEIl-Notice 4—102, August 1972.

18. United States Dept. of Agriculture, Soil Conservation Service,
Somerset, N.J. Urban Hydrology for Small Watersheds,
Technical Release No. 55, January 1975.

19. United States Dept. of C~inmerce Weather Bureau, April 1956HydrometeOrological Report No. 33, Washington, D.C.

20. United States Dept. of Interior, Bureau of Reclamation
Design of Small Dams, Second Edition 1973, Revised V

Print 1977. 
-

21. Wolfe, P.E., 1977, The Geology and Landscapes of New Jersey,
Crane, Russak & COmpany, Inc., New York, New York, F

351 pp.

Drawings V -

1. Dwg No 150, General Plan of Dam Section Thru Culvert, by
Morris Canal & Banking Co., dated 1 July 1, 1925.

2. Dwg No 15]., Elevations Sections Gatehouse, by Morris Canal • -

& Banking Co., dated 1 July 1925.

3. Dwg No 152, Concrete & Steel Details, by Morris Canal &
• Banking Co., dated 1 July 1925.

4. Plan of Reinf. of Cap of Present Spillway, By C.C. Vernieule,
approved by State Water Policy Commission July 1931.

5. Longitudinal Sections with Elevation of Spillway, by C.C.
Vermeule, approved by State Water Policy Commissionj July 1931.
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